Abstract. To define the medical characteristics of intravascular drug users in Ho Chi Minh City, Vietnam, we examined 280 men, of whom 235 were infected with human immunodeficiency virus (HIV), being treated in a rehabilitation center. The patients used mainly opium, often in shooting galleries (50%). The prevalence of oral candidiasis (58%) and zoster infection (20%) was high in HIV-seropositive patients, whereas oral hairy leukoplasia and Kaposi's sarcoma were absent. The prevalence of acquired immunodeficiency syndrome was 24%. More than 80% of the patients had infections with hepatitis C virus, hepatitis B virus, cytomegalovirus, or human T cell lymphotropic virus type-1.
Abstract. To define the medical characteristics of intravascular drug users in Ho Chi Minh City, Vietnam, we examined 280 men, of whom 235 were infected with human immunodeficiency virus (HIV), being treated in a rehabilitation center. The patients used mainly opium, often in shooting galleries (50%). The prevalence of oral candidiasis (58%) and zoster infection (20%) was high in HIV-seropositive patients, whereas oral hairy leukoplasia and Kaposi's sarcoma were absent. The prevalence of acquired immunodeficiency syndrome was 24%. More than 80% of the patients had infections with hepatitis C virus, hepatitis B virus, cytomegalovirus, or human T cell lymphotropic virus type-1. The CD4ϩ cell counts correlated well with viral load. Only HIV-1 subtype E was detected in the 30 patients tested. A cohort study of HIV-infected subjects in this population seems feasible, and would permit introduction of anti-retroviral therapy The large number of HIV-seronegative subjects sharing the same at-risk practices as the HIV-infected subjects raises the possibility of natural protection in this population.
Human immunodeficiency virus type-1 (HIV-1) is spreading fast in Southeast Asia. 1 In 1988, Thailand was the first country to be affected. 2 The situation in neighboring countries such as Vietnam is poorly documented but serious. [3] [4] [5] A cumulative total of 10,622 cases of HIV-1 infection and 1,552 cases of acquired immunodeficiency syndrome (AIDS) had been reported in Vietnam as of December 1998. Most infections were diagnosed in southern Vietnam, especially Ho Chi Minh City (Health Directorate, Ho Chi Minh City, unpublished data). The main viral vector was intravascular narcotic injection (85%), while sexual (10%) and mother-tochild transmission (0.1%) were less frequent.
As in most countries recently affected by the HIV pandemic, very few HIV subtypes are found in Vietnam: 6, 7 subtype E is largely predominant, regardless of the type of risk behavior. In Thailand, subtype E infection was first found in prostitutes and subtype B in intravenous drug users, but subtype E is now increasingly frequent in the latter population. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] To our knowledge, few studies have been conducted in Asian countries, where subtype E predominates, to determine clinical outcome according to biological markers of progression. Therefore, we collected clinical and biological data on a population highly exposed to HIV infection in Ho Chi Minh City. The HIV-seronegative and HIV-infected intravenous drug users were studied simultaneously to determine the feasibility of cohort studies and appropriate inclusion criteria.
PATIENTS, MATERIALS, AND METHODS
Patients. In December 1996, 281 intravenous drug users treated in the rehabilitation center of Binh Trieu located in the vicinity of Ho Chi Minh City were enrolled in a 10-day study by a French-Vietnamese team. All the patients had previously been tested at least once for HIV infection before the examination. Testing for antibody to HIV by ELISA followed by Western blotting confirmed the diagnosis in all the subjects except for 4 of the 50 supposedly HIV-seronegative subjects, who were in fact seropositive. The seropositive group was composed of 235 subjects and the seronegative group was composed of 46 subjects. All the patients gave written informed consent to participate in the study. The study was reviewed and approved by the National Research Agency in AIDS Ethical Committee (France) and by the Ethical Committee of the Preventive Medical Center of Ho Chi Minh City (Vietnam). A written questionnaire was filled out by Vietnamese and/or French physicians, who also performed the clinical examinations. Blood samples were collected after the interview by the center's nursing staff.
Clinical questionnaire and examination. The clinical questionnaire was written in both Vietnamese and French. It included general information (name, sex, age, profession, family status, sexual behavior, and drug habits) and the medical history (including HIV infection).
Each subject underwent a full physical examination. Symptoms and signs related to HIV infection were noted separately, and HIV-infected patients were categorized using the 1993 Centers for Disease Control (CDC) (Atlanta, GA) classification.
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Biologic sampling and assays. Blood was collected in dry and EDTA-containing tubes. A full blood count was done, and CD4ϩ and CD8ϩ lymphocyte counts were determined by immunolabeling and fluorescence-activated cell sorter analysis (Becton Dickinson, Le Pont de Claix, France).
Serologic tests included the detection of antibodies directed against HIV (ELISA: Gen Screen HIV-1/2; Pasteur Diagnostics, Marne la Coquette, France, and Western blotting: New Blot 1; Pasteur Diagnostics), human T cell lymphotropic virus (HTLV) (Vironostika HTLV1; Organon Tek- Intradermal tuberculin tests (10 IU; Pasteur Diagnostics) were performed in every case. Oral samples were collected from 21 HIV-positive subjects for isolation of Candida albicans.
Plasma HIV-1 load was measured in 2-ml plasma samples stored at Ϫ80ЊC (Quantiplex HIV-1 RNA 2.0 assay; Chiron Corporation, San Francisco, CA). This assay uses branched DNA (b-DNA) technology. Thirty patients were randomly chosen for additional tests, including isolation and genotyping of HIV as previously described. 6 Statistical analysis. We used Statistica software (Statsoft; Tulsa, OK) and the Spearman rank correlation and Pearson parametric tests.
RESULTS
General characteristics of the patients. The main demographic characteristics of the patients are shown in Table 1. All but one of the 281 patients were intravascular drug users (one man used only alcohol). All the subjects reported heterosexual activity, with multiple partners in most instances. The mean age of the patients was 39.3 years (range ϭ 22-57). Sixty-six percent of the patients had never traveled outside the Ho Chi Minh City area.
Drug habits among the 280 subjects concerned are summarized in Table 2 . Half of the patients had used drugs for more than 20 years. All but two used aqueous solutions of opium. Heroin was consumed by 127 subjects (42%) and diazepam by 167 (55%). Multiple drugs were regularly combined by 80% of the individuals investigated. All but one were heavy cigarette smokers and two-thirds reported excessive alcohol consumption. Intravenous injections were used by 94% of the subjects, but 60% also used the intraarterial route. More than 50% of the persons frequented shooting galleries.
Interestingly, none of these parameters differed between the HIV-seronegative and HIV-seropositive groups. In particular, no significant difference were observed with regard to the duration of drug use, the number of disintoxication attempts, the types of drugs and their combinations, the sites, routes, and daily number of injections, or frequency of using shooting galleries.
Clinical data. All subjects had a Karnofsky index of 100% and none had fever. However, as shown in Table 3 , major differences were observed between the two groups. The prevalence of recent (or current) zoster infection and scars was 0% in HIV-seronegative subjects and 20% in HIVseropositive subjects (P Ͻ 0.001). Zoster scars covered a single metameric thoracic territory in most cases (80%). A higher prevalence of oral candidiasis was also noted among the HIV-seropositive patients (58% versus 22%; P Ͻ 0.001), together with a higher frequency of adenopathies (85% versus 58%; P Ͻ 0.001). More than one-third of the patients had adenopathies in a single area (inguinal in 85% of the cases). Two patients had suppurative lymph nodes, one of which was linked to tuberculosis. A history of malaria was significantly more frequent (P Ͻ 0.03) in the HIV-infected patients (32%) than in the HIV-seronegative patients (16%). Major negative findings were the small number of cases of non-tuberculosis pulmonary infections, diarrhea, and seborrheic dermatitis, and the absence of Kaposi's sarcoma lesions and hairy oral leukoplasia. No signs of lymphoma were found in any of the patients.
Biological results. Anemia was significantly more frequent (P Ͻ 0.001) in the HIV-seropositive patients (25%) than in the HIV-uninfected patients (7%) ( Table 4) . Thrombocytopenia was diagnosed in only 5 (2%) of the HIV-infected patients, none of whom had hemorrhagic signs.
Non-HIV serologic results were very similar in the HIVseronegative and HIV-seropositive groups. The prevalence of HCV, HTLV, herpesvirus, and Toxoplasma infections was not influenced by HIV serostatus. Antibodies to HCV were detected in all patients. More than 75% of the patients tested were HTLV-seropositive, but the commercial kit did not discriminate between HTLV-1 and HTLV-2 infections. More than 85% of the subjects had antibodies to HBc, VZV, CMV, and HSV. Anti-VZV IgM was detected in only two subjects. Less than 30% of the subjects had serologic evidence of exposure to syphilis, and less than 10% had antibodies to Toxoplasma. The tuberculin test result was negative in 42% of the cases. Candida was isolated from all 21 buccal samples from HIV-seropositive patients.
The CD4ϩ and CD8ϩ cell counts were significantly different in the HIV-seronegative and HIV-seropositive patients (Table 4) ; the mean CD4ϩ cell counts were 719/l and 337/l, respectively, and the corresponding CD8ϩ cell counts were 835/l and 1114/l, respectively. About 60% of the HIV-infected patients had a CD4ϩ cell count between 200 and 499/l. The HIV-infected patients were categorized according the CDC classification as follows: 42% stage A, 34% stage B, and 24% stage C. In HIV-positive patients, the mean CD4ϩ cell count was not significantly different between those with oral candidiasis and those without this fungus.
The HIV-1 RNA values ranged from undetectable to 744.89 kEq/ml (5.87 log). Plasma viral loads correlated with CD4ϩ cell counts (Table 5) , although the correlation was incomplete as indicated by Spearman's rank correlation test (R ϭ 0.42, P Ͻ 10 Ϫ6 ). Only HIV-1 subtype E was identified in 30 randomly selected patients.
DISCUSSION
The aim of this cross-sectional study was to determinate clinical and biologic features of HIV-1 infection among a population of intravascular drug addicts treated in a specialized center in Vietnam. The center treats up to 1,000 addicts at a time who may be considered representative of the overall regional population of drug addicts. The patients remain in the center for an average of 6 months, and repeat stays are the rule. Serologic testing for HIV is regularly done in all the residents, and the mean HIV-1 seroprevalence is 75%.
A high prevalence of oral candidiasis was observed clinically and confirmed by culture. Zoster reactivation was also common. These findings contrasted with the rarity of other diseases such as diarrhea, seborrheic dermatitis, oral hairy leukoplasia, Kaposi's sarcoma, and lymphoma. The lack of tumoral pathologies was probably related to the relatively high CD4ϩ cells counts (mean ϭ 337/l) in the population studied. The presence of human herpes virus 8 has not yet been studied in this population, but the lack of Kaposi's sarcoma is consistent with the low proportion of homosexuals in the study population.
Interestingly, tuberculosis was less frequent in the HIVinfected subjects than in their HIV-seronegative counterparts, although the difference was not significant. The low frequency of active tuberculosis and of non-tubercular pulmonary disease might be due to the fact that these diseases are usually treated in other medical facilities, although patients should have recalled previous painful episodes on questioning. Limited observations suggest that Pneumocystis carinii pneumonia is rare in Vietnam (Chi NH, unpublished data). The frequency of toxoplasmosis in southern Vietnam has not been studied, but the low seroprevalence (less than 10%) observed here among the HIV-infected and HIV-seronegative drug users is probably representative of the overall population and could be explained by cooking habits (consumption of well-cooked meat). If confirmed, the scarceness of P. carinii pneumonia and toxoplasmosis in this region could have implications for prophylactic strategies against opportunistic infections.
The significance of the more frequent history of malaria in the HIV-infected drug users is unclear, since a previous report showed a lack of interaction between HIV and other transmissible diseases such as malaria, listeriosis, and scrub typhus. 19 We confirmed the predominance of HIV-1 subtype E among Vietnamese intravascular drug users, 6 as well as the spread of subtype E viruses among drug users in Southeast Asia, as currently observed in Thailand. 20 This is consistent with the lack of preferential tropism of subtype E viruses for Langherans cells. 21, 22 Using the b-DNA assay, we obtained a wide range of viral loads and a negative correlation with the CD4ϩ cell count, confirming the usefulness of viral quantitation for the management of HIV-1 subtype E infection. However, we cannot rule out the possibility that subtype E viral load is underestimated by the b-DNA assay.
The most striking feature of the serologic findings was the remarkable similarity between the HIV-infected and -uninfected groups. Herpesvirus infections were common and the prevalences of CMV, HCV, HBV, and HTLV seropositivity were independent of the presence of HIV. No difference was found between the two groups in terms of either qualitative or quantitative aspects of drug consumption. In particular, the duration of drug addiction was similar among HIV-seronegative and HIV-seropositive patients, as was the frequency of drug injections, visits to public drug injectors, and the number of disintoxication attempts. If needle scars were slightly more numerous on HIV-infected persons, the difference was far from significant.
The 46 HIV-seronegative individuals may be considered potentially resistant to HIV infection since they reported the same risk behavior as the HIV-infected subjects. A preliminary study of 40 of these uninfected subjects confirmed the absence of the CCR5 gene 32-basepair deletion that confers protection in Caucasian populations. 23, 24 A more detailed analysis of the genes coding for HIV coreceptors is ongoing. The HIV-seronegative subjects will also be carefully followed, both clinically and biologically.
This study provides the first reliable picture of the clinical and biologic features of HIV-1 subtype E infection in a large group of drug addicts undergoing disintoxication in Vietnam. The prevalence of HIV-associated opportunistic infections was different from that observed in Europe. The seropositive patients will now be studied as a cohort to gather information that will serve as a basis for adapted prophylactic and therapeutic strategies. Finally, the high proportion of highly exposed yet HIV-seronegative subjects in this center provides an opportunity to study the mechanisms of resistance to HIV infection.
